ABSTRACT: Groups of hawksbill sea turtles have been observed over the years, close to the coast of the Marino Ballena National Park. For this reason, in February 2015, we monitored its coast to identify aggregation sites. Turtle size estimates, and identification, were done by direct observation by the divers and from the boat. From February to December 2015, fourteen monitor records per sampling point were done and 41 turtles were recorded. They were 30cm -80cm long and 59% of the individuals aggregated in one sample point. Five genera of sponges were registered as potential food: Haliclona sp., Spirastrella sp., Mycale sp., Aplyscina sp. and Axinella sp. and one tunicate, Rhopalaea birkelandi. The E. imbricata population was mainly composed of juveniles, and the turtles were found in zones where they have not been previously reported.
The hawksbill is characterized as the most "tropical" turtle of all sea turtles species. It is typically found in tropical and subtropical waters in the Atlantic, Pacific and Indian oceans. It is common to see these animals in coral reef areas, rocky areas, estuaries and coastal lagoons. Their diet consists mostly of sponges, but they also consume anemones, squid and shrimp. The hawksbill turtle plays an important ecological role in the health of the coral reef ecosystem since they are highly selective, feeding on only specific types of sponges and providing the opportunity for other species to compete for space and food on the reef (Dick, 2005) .
Over the years, the number of hawksbill populations have declined drastically due to poaching of their eggs and shells, and the excessive development in areas that affect coastal spawning (Carrion-Cortez, Canales-Cerro, Arauz, & Riosmena-Rodriguez, 2013 ).
In the Eastern Pacific, telemetry studies in adults have shown that this species is often found in estuaries and mangroves, as well as feeding areas near the coast with hard bottoms, such as coral reefs or sponge groups (Carrion-Cortez et al. 2013) .
The hawksbill turtle (Eretmochelys imbricata) is on the IUCN Red List criteria, and since 1996, considered a Critically Endangered species, due to an 80% decline in the world population during the last three generations (Meylan & Donnelly, 1999) .
The objective of this study is to confirm the presence of the hawksbill sea turtle in the areas influenced by the Marino Ballena National Park. This is done by: identifying the actual zones used by this species, describing the food resources available, and identifying other potential foraging areas for these sea turtles in the parks marine area.
MATERIALS AND METHODS
The Marino Ballena National Park (PNMB) (83º45'W y 9º09'N) is located in the canton of Osa, Costa Rica, in the northern sector of the Osa Conservation Area (ACOSA), between Piñuelas Beach and Morete River. It currently has an area of 5,375 marine hectares and 110 hectares of land. The communities of Santo Tomás, Playa Hermosa, Ballena, Uvita and Bahia are adjacent to the National Park (Solís & Madrigal, 2004) . The area is characterized by having moderate to heavy rainfall with an annual rainy season between 3000-3500 mm, and a dry season from December to March with an average temperature between 23°C to 27°C (Alvarado, Cortez, Fernandez & Nivia, 2005) .
Since February 2015, six sample points were established along the coast of the park to perform a formal monitoring of the aggregation sites of the hawksbill sea turtle. The sampling points were chosen from locations where groups of hawksbill sea turtles have been reported over the years by tour operators and researchers, close to the coast of the Marino Ballena National Park. Sea Turtle: The turtles were identified and size estimated by direct observation, using divers and from a boat. To determine the maturity of the turtles, the minimum size of maturity reported by Carrion-Cortez et al (2013) , at Caletas Beach was used. Turtles below 70cm were considered juveniles and those above were considered adults. Their locations were recorded with a Global Positioning System (GPS). Dives were performed at each point to inventory the potential food resources available for the species, and compared with the literature of other areas along Costa Rica's Pacific coast.
Seabed Quantification: To study the composition and abundance of the species that are found at the seabed, we sampled randomly using two 10m long transects, separated by 5m each per site and 1m 2 quadrants (Weinberg, 1981) .
Environmental Factors: Habitat descriptions were taken at each excursion zone, including: water turbidity, water temperature, sampling point depth, and salinity. An ANOVA test was performed to compare the values of each station.
RESULTS
Between February 2015 to December 2015, a total of fourteen monitoring trips were performed working eight hours per day between the hours of 8:00 to 16:00. Hawksbill sea turtles were observed in all the stations inside an area of 17.1 square kilometers (Fig. 1 ). The total monitoring effort was 112 hours, with 41 observations of E.imbricata and four of Lepidochelys olivacea (Fig. 2) . The number of observations by sampling unity total was equal to 0.40 turtles per hour, with a number of 0.37 hawksbill per hour and 0.036 olive ridley per hour.
Eight percent of the hawksbill sea turtles observed were classified as adults with a size greater than 70cm. Another 25% were classified as juveniles reaching maturity between 50cm to 70cm, and 67% of individuals were juvenile, between 30cm to 50cm. The study found that 59% of all the hawksbills turtles remained in the Punta Pargo (PP) area, followed by 10% in Viuda Rock (VI) and Tombolo Sur (TS) areas, and 7% in Ballena Island (BA) and Tombolo Norte (TN) areas, 5% between Tombolo Sur and Ballena Island and 2% in Tres Hermanas (Fig. 3) .
A total of 19 species were counted in the study area. The coral Porites lobata was the most abundant specie in Tómbolo Sur (57%) and Tres Hermanas (74%), and the coral Leptogorgia sp. was the most abundant in Viuda (22%) and in Punta Pargo (53%).The sponge Mycale sp. was the most abundant in Tombolo Norte (34%), (Table 1) .
The results of the three diversity index performed for each sampling area shows Ballena island (BA) as the most diverse based on two index Shannon and Simpsons, the second is Viuda rock (VI) and the third one Tombolo Norte (TN). For Berger-Parker who considers the species dominance, the most diverse was VI, second BA and third TN (Table 2) .
Based on ANOVA testing, there was no significant difference p>0.05 of salinity within the sample points. Water temperatures were similar in all the stations with average values between 31.88°C in PP and 30.48°C in TS. Punta Pargo (PP) recorded the highest point of turbidity (2.92m), but there were no differences between stations. Viuda Rock (VI) has the maximum diving depth (11.5m) and Tombolo Sur (TS) with 4.78m has the lowest diving depth (Fig. 4) .
In the study area, one species of tunicate Rhopalaea birkelandi (RB) was present in five of the six points; only in Punta Pargo (PP) was there no record of this or any other tunicate. Of the five sponge species registered in the study area, Mycale sp. (Msp) was the most abundant in Viuda (VI), Tombolo Norte (TN), Tres Hermanas (TH) and Punta Pargo (PP). Aplysina sp. (Apsp) was the most abundant in Tombolo sur (TS) and Spirastrella sp. (Spi) was the most common in Ballena (BA), (Fig. 5 ).
Based on a Cluster analysis with physical variables and species composition we found that the station (TS) is completely different from the other five stations. There were similarities between the stations (VI) and (TN) which are closer to (BA). Stations (TH) and (PP) also share the same levels (Fig. 6) . 
DISCUSSION
This research found that hawskbill sea turtles were observed in places within the National park where they have not been reported before (Tombolo Norte, Tombolo Sur and Viuda Rock) by previous researches in the same area like Venegas-Li, Palacios & Martínez, (2015) , who previously counted hawskbills, only observed them in Punta Pargo, Ballena and Tres Hermanas. We can conclude this because our research spent more time monitoring the same area during the year focusing solely on turtles compared with Venegas-Li et al (2015) who carried out their monitoring during the whale season, and worked with tour operators who focus more on whales than turtles. In addition to this the previous study monitored mainly within the south of the park, leaving Viuda and Tombolo Norte and Sur a little isolated from the rest.
The number of turtles by sampling effort showed more sightings of E.imbricata than that reported by Venegas-Li et al (2015) of 0.05 Hawksbill per hour, but a lower value for other species like olive ridley and green turtles. It is likely that this occurred because the monitoring was conducted in places close to the coastline where the presence of E.imbricatta was reported, reducing the probability of encountering the green and olive ridley turtles usually found more frequently in open ocean.
The physical factors showed values of average salinity and temperatures higher than that recorded by Alvarado, Fernández & Cortes, (2009) . It is likely that this is attributed to the ''El Niño" effect during 2015 which produced dry conditions throughout the year increasing the water temperature, and salinity due to high evaporation and low discharge of water from the rivers by the lack of rain.
We found that there was increased turbidity in the water in Punta Pargo, Tombolo Sur and Tres Hermanas, this result could be due to the proximity to the coast where by the waves and tide changes cause suspended sediment (Borok, 2014) , also this research is close to the Terraba River, the bigger river in the country, and during rainy season causes high turbidity in the area.
The presence of E.imbricata between the stations can be attributed to the availability of food sources such as sponges Axinella sp. Aplysina sp., the tunicate Rhopalaea birkelandi, algae Padina sp. and the soft coral Pacifigorgia sp.. These food sources have already been reported as part of the normal diet of the hawksbill turtles present in the area by Carrión-Córtez et al. 2013. In Punta Pargo, where more turtles were observed n=24, the sponge Mycale sp. was the dominant species and none of the other potential food sources were recorded. The abundance of this sponge and the number of turtles in the area, suggest that Mycale sp. is part of the turtles diet. This assumption is supported by the results of the richness index, which shows that the station has a low diversity of species but a higher number of turtles. However, it is necessary to conduct a stomach content analysis in the future to confirm this.
In other stations with a higher diversity such as Ballena Island (BA), only three observations were confirmed from the research.
In conclusion, it can be confirmed that hawksbill sea turtles were found in zones where they have not been previously reported. From this research it was possible to complete an inventory of the potential food sources of the turtles as well as identify different species and their distribution along the study sites. The research found that the E. imbricata population was mainly composed of juveniles, however other species of sea turtles were also found to be present at all stations. Finally, a recommendation from this research is that further studies are conducted, particularly in Punta Pargo to determine why the turtles have a preference for this area, as opposed to other areas with higher food source availability.
A new stage in this research requires individuals to be captured in order to perform an esophagus content analysis to determine what the turtles are eating, in order to identify other factors that could explain why more turtles are detected in one station in comparison with the others. Tagging is also required in order to more accurately estimate the number of individuals as well as their local movements.
